The authors of Tulipa cv. Apeldoorn accumulate a large amount of ferulic acid sucrose esters. In addition to the well-known diferuloyl-(DFS) and triferuloyl sucrose esters (TFS), a new phenylpropanoid characterized as a monoester of ferulic acid and sucrose is described. Like TFS and DFS, this ester exhibits an accumulation maximum in the early stages of pollen development.
Introduction
Higher plants are optimized in the ability to synthesize and accumulate hydroxycinnamic acid conjugates [1] . Up to now an extreme variety of conjugates in form of esters, glycosides and amides is described Poly gala chamaebuxus [14] . These sucrose esters differ extremely in the kind of acyl-moiety and the sites of esterification. It is remarkable that all hydroxycinnamic sucrose esters described as yet are accumu-
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Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0341 -0382/88/0900-0625 $01.30/0 lated as di-or triester. To our knowledge, there is no information about occurrence of a monoester of sucrose and a hydroxycinnamic acid. This paper reports for the first time the isolation and characterization of a monoferuloylsucrose from extracts of tulip anthers. In order to elucidate the metabolism of the ferulic acid sucrose esters, the accumulation kinetics of the three ferulic acid esters were measured during the whole period of pollen differentiation and ripening.
Previous studies have shown that extracts from loculus material of young tulip anthers contain large amounts of ferulic acid esters [15] , but the free ferulic acid could not be detected. We have now continued our earlier studies and focussed our interest on the occurrence of free sucrose, the conjugation partner of ferulic acid, as well as on the appearance of glucose and fructose, intermediates in the biosynthesis of sucrose. At present, only little data is available on the accumulation of free sugars in anthers. This is the first report on the isolation, identification and quantitative determination of sucrose, glucose and fructose during anther development. 
Material and Methods

Plant material
Quantitative determination of the free sugars and ferulic acid esters
Sucrose, glucose and fructose were measured quantitatively by the sucrose/glucose/fructose UVtest (Boehringer, Mannheim, F.R.G.) .
The amount of ferulic acid sucrose esters was estimated by HPLC (HPLC conditions see above) . Quantitative values were obtained using ferulic acid as the standard of UV detection. Differences in X max of ferulic acid and ferulic acid sucrose esters were taken into consideration. Calculation of peak areas were obtained by an integrator computer (R-C3A, Shimadzu, Kyoto, Japan). Table I 
Results
The occurrence of a monoferuloylsucrose ester
